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DEVELOPMENT OF KAZAKHSTAN’S REGIONAL LABOUR MARKETS
IN THE DIGITAL ECONOMY: FACTORS AND CONDITIONS:

Abstract. Changes in the labour market are an inevitable result of technological progress. In these cir-
cumstances, the effectiveness of public policy will depend on the correct projection of the future bal-
ance in the labour market and on the drivers that can affect the technological development, elimination
or preservation of jobs. Based on correlation and regression analysis, the study examines the influence of
various factors on the transformation of regional labour markets in the context of digitalisation. The con-
ducted calculations revealed that the human capital and entrepreneurial activity in the region influence
the labour market the most. The calculated coefficient of elasticity shows that when the share of students
in the population increases by 1 %, the value of the variable of the share of IT employees in the total num-
ber of employees increases by 0.15 %. Increase in the ratio of small enterprises to the labour force by 1
unit shall increase the share of IT employees in the total number of employees by 0.002 %. However, at
present, information and communication infrastructure is not a key factor in the development of labour
market and new sectors, expanding opportunities for digital entrepreneurship, as well as online and of-
fline training. Also, region’s innovative potential (level of business innovation in the regions by techno-
logical innovations) is not a significant indicator of the intensity of development of new economic sec-
tors and the formation of a regional base of accumulated knowledge and competencies. It was concluded
that for the developing economy of Kazakhstan, the improvement of information and communication in-
frastructure based on digital platforms is more rational for the labour market’s further development.
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MdakTOopbl U YCI0BUA pa3sBMTUA PerMOHA/NbHbIX PbIHKOB Tpyaa KasaxcraHa

B UM(POBOI IKOHOMUKE

AHHOTaums. VI3MeHeHUs Ha pbiHKE TPYAA ABASTCS HEM3OEXHbIM pe3ynbTaToOM TEXHOMIOrMYeCKoro npo-
rpecca. 2bheKTUBHOCTb rOCYAAPCTBEHHOM MOMIUTUKM 3aBUMCUT OT KOPPEKTHOrO NPOrHo3a 6anaHca Ha pbiHKe
TpyZa pabouei cunbl 1 0T HaKTOPOB, BO3LENCTBYHOLLMX HA TEXHOIOTMYECKOE pa3BUTHE, TMKBUAALMIO UK CO-
XpaHeHuWe pabounx MecT. Ha oCHOBe KOppensuMoHHO-perpecCMOHHON0 aHann3a NpoBeAeHO UCCefoBaHMe
B/IMSIHWS PA3NMYHbIX PAKTOPOB Ha TPAaHCHOPMALMIO PEFMOHANbHBIX PbIHKOB TPyAa B yC10BUAX LMbpPOBM3a-
umMn. PacyeTbl NPOAEMOHCTPUMPOBAIHN, YTO YETOBEYECKMIA KanuTan U NpeanpuHMMaTebCKas akTUBHOCTb B pe-
rMOHEe OKa3blBaloT Haubonee CylWweCcTBEHHOE BAMSHME Ha PbIHOK Tpyaa. PaccumtaHHbIi KO3hDdUUMEHT ana-
CTMYHOCTM MOKa3bIBAET, YTO MPW BO3PACTaHUM AOAM CTYAEHTOB B YMCIEHHOCTM HaceneHus Ha 1 % 3Have-
HWe NepeMeHHOM A0AM PaBOTHUKOB MHGMOPMALMOHHOM Cchepbl B 0OLLEN YNCEHHOCTM 3aHSATbIX BO3pacTaeT
Ha 0,15 %. YBenuueHne nokasatens «OTHOLUEHME YMcia Manbix Npeanpuatuin K paboyeit cune» Ha 1 egu-
HULLY NPMBELET K YBEJIMYEHUIO NMOKa3aTens Lov paboTHMKOB MHDOPMaLMOHHOM cdepbl B 06LLEN YACIEHHO-
ct1 3aHaTtbix Ha 0,002 %. OgHako B HacToswee BpeMs MHOOPMALMOHHO-KOMMYHUKALMOHHAs MHMPACTPYK-
Typa He 9BNSeTcs KatoyYeBbiM (PAKTOPOM pa3BUTUS pbiHKA TPYAA M HOBbIX CEKTOPOB, PACLUMPEHUS BO3MOX-
HocTeln Ans uMdpoBOro NpeanpuUHUMATENbCTBA, @ TAKXKe OHNAMH- 1 odnanH-obyyeHns. Takxke He aBnseTcs
3Ha4YMMbIM NOKa3aTeNeM MHTEHCMBHOCTM Pa3BMTUS HOBbIX CEKTOPOB 3KOHOMWKM U (DOPMMPOBAHUS perno-
HanbHOM 6a3bl HAKOMEHHbIX 3HAHUIA M KOMMETEHLMIA MHHOBALMOHHbIMA MOTEHUMAN perMoHa (ypoBeHb WMH-
HOBALMOHHOM aKTUBHOCTU MPEANPUATUIA B PErMOHAX MO TEXHONOTMYECKUM MHHOBauMsaM). CoenaH BbiBOA,
YTO 419 JaNbHeNLWero pa3BuTUS pbiHKa TPYAA Pa3BMBAtOLLENCS SKOHOMMUKM KasaxcTaHa ynyyweHue MHpop-
MaLMOHHO-KOMMYHMKALMOHHOM MHDPACTPYKTypbl Ha 6a3e undpoBbix N1aTdopM aBnseTcs Hambonee paumo-
Ha/lbHbIM MOAXO4OM.

Kniouesble cnoBa: pbIHOK TPyaa, PErMOoHasbHash 3aHATOCTb, LM POBas 3KOHOMMKA, PUCKM aBTOMaTM3aumm, umdposas Hbpa-
CTPYKTYpa, LMdpoBM3aLMa oTpacneit

BnaropapHoctb: Cmames nodzomoeneHa npu noddepxke Komumema Hayku MuHucmepcmea HayKu U ebiclie20 06pa3osaHus
Pecnybnuku Kazaxcmar (epaHm N2 AP09058009).

Ona uutnuposanua: KypmaHos A. A., Kabaynnuna I K., Annesa X. XK. (2023). DdakTopbl U YCNOBKUS Pa3BUTUS PErMOHANbHbIX
pbIHKOB TpyAa KasaxctaHa B undpoBor 3kOHOMUKe. IKoHoMuKa peauoHa, 19(1). C. 99-110. https://doi.org/10.17059/ekon.
reg.2023-1-8.

Introduction funding and the absence of large-scale techno-

logical unemployment in Kazakhstan, risk fac-
tors of digitalisation and adaptation of regional
labour markets to this process still should be
considered.

Beginning with a scientific and technological
progress, the fourth industrial revolution has in-
tensified discussions of the labour market’s fu-
ture development in the scientific community.

Changes in the labour market are an inevitable re-
sult of technological progress. In these circum-
stances, the effectiveness of public policy will de-
pend on the correct projection of the future bal-
ance in the labour market and on the drivers that
can affect the technological development, elimi-
nation or preservation of jobs.

Before Kazakhstan adopted the State Program
Digital Kazakhstan (2017), digital technologies
would develop slowly. But even in the condi-
tions of smooth digital transformation of eco-
nomic sectors at the expense of the huge budget

Ekonomika Regiona [Economy of Regions], 19(1), 2023

At the moment, the main risk for digitalisa-
tion of production is that it will not be easy for
the population to adapt to rapidly changing con-
ditions when the time comes. It is also important
that Kazakhstan regions are quite heterogeneous
in terms of opportunities to adapt to the digitali-
sation of the economy.

The purpose of the paper is to analyse the im-
pact of the economic sector’s digitalisation on the
state of regional labour markets in Kazakhstan
and to assess the prospects for adapting regions to
digital transformation.

www.economyofregions.org
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Literature Review

In previous studies (Seitzhanov et al., 2020;
Kurmanov et al., 2019; Kurmanov et al., 2016), we
concluded that digitalisation of economy and au-
tomation of production may have two opposite ef-
fects on the labour market development:

— they contribute to an increase in unemploy-
ment and a decrease in employment in low and
medium skilled sectors of the economy;

— they are basically an additional factor of eco-
nomic growth and can be a response to the reduc-
tion of the labour force in the market.

Let us take a closer look at the factors and con-
ditions that affect the development of the labour
market in the digital economy.

In their paper «Industrial Renewal in the 21st
Century: Evidence from US Cities», Berger and
Frey (2017) note that new professions, fields of ac-
tivity and industries are constantly emerging and
developing in the context of Industry 4.0. In mod-
ern conditions, the fastest growing industry in the
world is the information technology (IT) sector,
which creates new jobs that are least vulnerable
to automation.

Results of many studies (Zemtsov, 2018;
Zemtsov, 2017; Autor et al., 2003) indicate that
the quality of information and communication in-
frastructure (ICI) in the country is an important
factor in the development of new industries and
digital transformation of the labour market. The
2016 World Bank report «Digital dividends» (World
Bank, 2016) concludes that regions of the world
with a developed ICI enjoy extensive opportuni-
ties for developing online business and trade, the
largest market size of information and communi-
cation technologies, as well as the implementa-
tion of online and offline. Regions with developed
ICI have already established the necessary ba-
sis for the formation of new promising sectors of
the economy: digital entrepreneurship, telemedi-
cine, virtual reality, etc. Creating and maintaining
an enabling environment for new types of indus-
tries, companies, and jobs, primarily in the IT sec-
tor, shall enable governments to better adapt la-
bour markets to digitalisation in the future.

Analysis of the scientific literature (Acemoglu
& Restrepo, 2020; Sorgner, 2019; Fossen &
Sorgner, 2019; Kergroach, 2017; Seidl da Fonseca,
2017; Frey & Osborne 2017; Ford, 2009) has al-
lowed us to identify a number of key indicators
for the development of the world and national in-
formation and communication infrastructure: the
existing needs of society, the current state of ICI,
the level of integration of related industries and
their relationship, and the level of global and in-
ternal competition.

1) Existing needs of the society. In accordance
with the concepts of the modern economy, the
market where there is a growing need for some-
thing is a rapid increase in the number of manu-
facturers, as well as in foreign supplies. Currently,
the world centres of consumer demand for in-
formation technology are the United States, the
European Union, Japan and China. These coun-
tries have a considerable number of IT companies
operating to meet this need.

2) Current state of ICI. This is actually the
starting condition for creating new industries and
jobs. It is necessary to take into account the fol-
lowing indicators that characterise the state of
ICI: prevalence of personal computers and the
Internet among households and businesses; qual-
ity and technical condition of communication
channels and lines; availability and proper func-
tioning of 5G technology and Integrated Services
Digital Network (ISDN) data transmission lines,
etc.

3) Level of integration of related industries
and their relationship. For information and
communication infrastructure, related indus-
tries are consumer electronics, telecommunica-
tions, computers, creative industries, and mass
entertainment.

4) Global and internal competition, the natural
result of which is the emergence of world leading
producers of ICT. The exclusive role in this pro-
cess belongs to American companies, which are
ahead of similar firms in the EU and Japan. The US
information and communication infrastructure is
more competitive than the EU due to two factors:
availability of networks and low cost of commu-
nication services. However, in the modern world,
there is not a single company or country that had
completely resolved the issues of global or inter-
nal competition in IT.

In their paper «Industrial Renewal in the 21st
Century: Evidence from US Cities», Berger and
Frey (2017) identify key drivers that contribute to
changing the structure of the economy of American
cities. The authors attribute these changes to the
emergence of new sectors and jobs, mainly in IT.
The key factors in creating new economic sectors
and jobs in cities were as follows: intensity of in-
formation technology use; variety of urban activ-
ities; flow of new specialists and students. Let us
take a closer look at each of these factors.

1) Results of research by Lin (2011) and Beaudry
et al. (2010) indicate that in cities with a high pro-
portion of information technology experts among
university graduates, jobs are created faster in
new sectors of the economy, among which the IT
stands out.
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2) Back in 1969, a Canadian urban planning
theorist Jacobs (1969) identified a leading factor in
the city’s economic development, the diversity of
activities. The key idea of the founder of the new
urbanism movement is that the scale and volume
of the market of the city (regional centre) provide
maximum opportunities for creating new more
complex sectors and broad population coverage
with new specialties and professions.

3) The basis for the formation and develop-
ment of promising sectors of the economy are
well-trained students. Many young and creative
university graduates eventually become innova-
tors and start their own businesses. According to
Russian scientist Zemtsov, «it is difficult to expect
fast-growing startups and breakthrough solutions
in regions where education system trains only a
few dozen information technology specialists a
year.» (Zemtsov et al., 2019).

It is important to note that in regions where
routine work predominates, digitalisation leads
to job cuts, while regions with a high propor-
tion of creative professionals enjoy the creation
of new sectors, companies and jobs. Prominent
foreign scientists like Moretti (2012), Autor and
Dorn (2013) confirm these conclusions as well.
Interesting is research by Martin (2010), who con-
cludes that «region’s specialisation in individual
industries can lead to «blocking,» a state in the
economy when the entire local community, busi-
nesses, and universities focus on the develop-
ment of one sector». According to Berger and Frey
(2017), the dominance of extractive or manufac-
turing industries in the regional economy nega-
tively affects the formation of new sectors.

Beaudry et al. (2010) and Chen (2012) state
that the United States’ employment in the IT sec-
tor has a direct positive correlation with a signif-
icant concentration of people with higher edu-
cation. Chen (2012) links the distribution of em-
ployment in China’s IT sector to favourable liv-
ing conditions. Thus, for the development of new
sectors of the economy, it is important not only to
train and develop, but also to attract highly qual-
ified personnel. Having analysed the scientific lit-
erature, we conclude that human capital in the re-
gion is able to concentrate over time. Therefore,
this factor should be considered when implement-
ing measures to regulate regional labour markets
in the context of the economy digitalisation.

According to Zemtsov et al. (2019) and Berger
and Frey (2017), innovative potential of the terri-
tory is also a significant factor in creating new sec-
tors and jobs. We can measure it by a number of
indicators:

— business innovations;

Ekonomika Regiona [Economy of Regions], 19(1), 2023

— number of those engaged in research and
development (R&D);

— share of innovative activity costs.

Another important driver of creating new eco-
nomic sectors is entrepreneurial activity in the re-
gion. It reflects the involvement of the local pop-
ulation in the process of developing existing and
creating new types of business. A number of scien-
tific papers define entrepreneurial activity as the
share of the employed population who run their
own businesses. In the publication «An Eclectic
Theory of Entrepreneurship: Policies, Institutions
and Culture,» Verheul and colleagues define the
ratio of the number of small businesses to the
labour force as an assessment of entrepreneur-
ial activity (Verheul et al., 2002). We believe that
Verheul’s concept is more adequate for considera-
tion of the entrepreneurial factor in the formation
of new sectors and new jobs than other ones that
consider the process of startup emergence. In par-
ticular, this indicator takes into account both the
involvement of local population in entrepreneur-
ship and the conditions for registering a firm.

The analysis of the scientific literature allows
us to formulate a number of hypotheses:

Hypothesis 1. Employment in the IT industry
is lower in Kazakhstan regions where routine and
manual labour predominates.

Hypothesis 2. Favourable conditions for busi-
ness development and high entrepreneurial activ-
ity in the region create a stable basis for the emer-
gence of promising economy sectors, contribut-
ing to the emergence of new competencies and
professions.

Hypothesis 3. In large cities with large-scale
markets and a wide variety of activities, opportu-
nities for new industries and new jobs are better.

Hypothesis 4. Development of new economic
sectors depends on the human capital generated
in the region: a high level of education creates op-
portunities for learning, mastering new activities
and emerging technologies.

Research Data and Methods

Reducing the risks of industrial automation
and increasing the adaptability of Kazakhstan’s
regional labour markets to digitalisation is possi-
ble in favourable conditions for the formation of
new economic sectors, mainly in the information
technology sector. In this regard, we shall use the
indicator of the share of IT employees in the total
number of employees as a dependent variable in
the empirical model. In other words, we study IT’s
role in the functioning of labour markets and the
development of the digital economy elements in
the regions of Kazakhstan.

www.economyofregions.org
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Table 1
Economic and mathematical model: Factors and variables
Legend Factors Legend Variables Source
1 2 3 4 5
Diversity_activ D1\‘/e.rs.1ty of regional Reg_popul Population in regional centres, thousand BNS
activities people
Emp._popul Employed people in regional economy, BNS
q ital of th thousand people
Human_Capital uman capitat of the Share of the employed population with
region Educ_Emp . . BNS
higher education, %
Stud_popul Share of students in population, % BNS
Internetl Share of households with internet access, % BNS
ICT ICT of the region -
& Internet2 Share of enterprises using the Internet, % BNS
Business COI‘}dlthl’lS for regional Firm Nu‘mber of small enterprises / labour force BNS
business development ratio, per ten thousand people
Innov_poten InnovaFlon potential of Innov .Level.of innovation a.ct1v1.ty of egterpr?es BNS
- the region in regional technological innovations, %
. Features of the regional . . .
EconSpecial economy structure Agro_Emp Share of population employed in agriculture| BNS
Notes:

1) Compiled by the authors

2) BNS — Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the Republic of Kazakhstan.

According to the Committee on Statistics of
Ministry of National Economy of the Republic of
Kazakhstan, the share of IT workers in the total
number of employees in 2018 was 1.9 % or about
166.5 thousand.

In 2018, the largest share of IT experts in the
total number of employees in Kazakhstan was
concentrated in the following regions:

— Astana (4.4 %);

— Almaty (3.9 %);

— Shymkent (3.0 %);

— East Kazakhstan region (2.1 %);

— Mangistau region (1.9 %).

In these regions, the share of IT experts in the
total number of employees is higher than the na-
tional average of 1.9 %. The smallest share of IT
experts is in Zhambyl (0.6 %), Kyzylorda (0.8 %)
and Akmola (0.8 %) regions.

In the period of 2010-2018, most regions en-
joyed positive dynamics in the number of IT ex-
perts. However, in Akmola, Zhambyl, Karaganda
and Kyzylorda regions, the number of IT experts
decreased during the same period. We believe that
this may be an indicator of negative phenomena
in the social sphere and economy of these regions:
a «brain drain», low material assessment of intel-
lectual labour, etc.

We have selected the following variables as in-
dependent indicators affecting the dynamics of
the share of IT employees in their total number:

1) variety of activities with the population in
regional centres, thousand people.

2) human capital of the region:

— number of employed population in regional
economy, thousand people;

— share of employed population with higher
education, %;

— share of students in the population 10 years
ago, %.

3) ICT of the region:

— share of households with Internet access, %;

— share of organisations using the Internet, %.

4) conditions for business development in the
region: the ratio of the small enterprises to the la-
bour force, per 10 thousand people.

5) innovation potential of the region: level of
business innovation in the regions by technologi-
cal innovations, %.

6) control variable, the proportion of those em-
ployed in agriculture.

The control variable describes features of the
regional economy structure: share of people em-
ployed in agriculture, a sector that actively uses
manual and routine labour, i. e. minimal opportu-
nities for creating new industries and implement-
ing information technologies. Table 1 shows the
main factors and variables used in the economic
and mathematical model.

We propose the following empirical model to
test the hypotheses put forward:

Info_work, = aDiversity_activ + BHuman_Capital +
+vICT, + dBusiness, + Alnnov_poten, +
+ uEconSpecial, + ¢,

(D

where Info work is the share of IT employees in
the total number of employees (%); Diversity ac-
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tiv is the diversity of activities in regions; Human_
Capital is the human capital of the region; ICT is
the ICT of the region; Business is the conditions
for business development in the region; Innov_
poten is the innovation potential of the region;
EconSpecial is features of the regional economy
structure; i is the region; t is the year.

All indicators are courtesy of official sources
of the Committee on Statistics of Ministry of
National Economy of the Republic of Kazakhstan.
We also used panel data with fixed effects to build
the model.

Results and Discussion

The simplest way to visualise the presence (or
absence) of relationships and check their nature
between variables is to plot the scattering (Figures
1,2).

Analysis of the scatter plots revealed the ab-
sence of relationship between the indicator of the
share of IT employees in the total number of em-
ployees with the following independent variables:

—number of employed people in regional
economy;

— share of households with Internet access;

— share of organisations using the Internet;

— level of business innovation in the regions
by technological innovations.

The indicator of the share of IT employees in
the total number of employees has a positive cor-
relation with such variables as:

— population of regional centres;

— share of employed population with higher
education;

— share of students in the population;

— ratio of the number of small enterprises to
the labour force.

Correlation between the variables of the share
of IT employees in the total number of employees
and the share of those employed in agriculture is
negative.

Variables displayed on scatter plots are of lin-
ear dependence, which will allow us to construct a
linear multiple regression equation in the future.

The high determination coefficient of 84 % in
the Educ Emp graph indicates that only 16 % of
the variation in the independent variable is not
related to the share of employed population with
higher education.

We used a correlation coefficient to verify the
results of the analysis of scatter plots and to esti-
mate the tightness between variables. The result
was the following correlation matrix (Table 2).

Analysis of the correlation matrix has shown
that the share of IT employees in their total num-
ber has:

— a very high correlation with the share of em-
ployed population with higher education (0.92);

— a high correlation with the ratio of the small
enterprises to the labour force (0.84), the popu-
lation in regional centres (0.82), and the share of
students in the population (0.8);

— an average negative correlation with the in-
dependent variable Agro Emp, the share of those
employed in agriculture (0.65);

— a weak correlation with the share of house-
holds with Internet access (0.23).

At the same time, we observe a very weak cor-
relation with the following indicators:

— level of business innovation in the regions
by technological innovations (0.4);

— share of organisations using the Internet
(0.12);

— number of employed people in regional
economy (0.14).

We will not consider these indicators in our
future studies due to their very weak correlation
with the independent variable.

The analysis of the correlation matrix has also
shown that there is a close correlation between the
share of employed population with higher educa-
tion with all changes (a multicollinearity), which

Table 2
Correlation matrix
Info_ Res_ Emp_ Educ_ Stud_ Internetl | Internet2 | Firm Innov Agro_
work popul popul Emp popul Emp
Info_work 1.00
Reg popul 0.82 1.00
Emp_popul 0.14 0.43 1.00
Educ_Emp 0.92 0.84 0.15 1.00
Stud_popul 0.80 0.89 0.15 0.82 1.00
Internetl 0.23 0.14 —-0.02 0.33 0.15 1.00
Internet2 0.12 0.12 -0.18 0.08 0.18 0.18 1.00
Firm 0.84 0.61 -0.07 0.85 0.57 0.22 0.08 1.00
Innov 0.04 0.05 0.02 0.09 —0.02 0.32 0.31 0.11 1.00
Agro_Emp —-0.65 -0.49 0.17 -0.67 -0.54 -0.41 -0.09 —0.58 0.00 1.00
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End Figure 1 on next page
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End Figure 1
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Fig. 1. Scatter plots between independent and dependent variables (the correlation between variables is present)
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eliminates the possibility of including this factor
in the regression model. Indicators of the pair cor-
relation of the number of employed people in re-
gional economy and the share of students in the
population have similar values, i. e. they depend
on each other. In this regard, we have selected one
factor, namely Stud_popul, for further building of
the regression model.
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End Figure 2 on next page

Then, using the application for econometric
analysis SPSS and Excel, we have calculated the
parameters of correlation and regression analysis.
Table 3 shows the results of correlation and re-
gression analysis.

Table 3 shows that the correlation coefficient
R =0.92. This indicates a close linear relationship
between the parameters of the regression model.
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End Figure 2
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Fig. 2. Scatter plots between independent and dependent variables (correlation between variables is weak or absent)

The coefficient of determination r> = 0.86 shows tors of influence on the share of IT employees in
that the linear multiple regression equation is ex- the total number of employees accounts for 14 %.
plained by 86 % of the variance in the influence of The general view of the model can be repre-
independent variables, and the share of other fac- sented by a linear multiple regression equation:

Table 3
Results of correlation and regression analysis

Regression statistics
Multivariate R 0.92777389
R-square 0.860764391
Normalised R-square 0.857780771
Standard error 0.398762356
Observation 144
Variance analysis
df SS MS F F signification
Regression 3 137.6227767 45.87425889 288.4966367 1.01807E-59
Excess 140 22.26159833 0.159011417
Total 143 159.884375
Coeff Standard error t-statistics P-Value
Y-intersection 0.597472478 0.110435925 5.410127872 2.65498E-07
Stud_popul 0.147699829 0.013407576 11.01614715 1.0327E-20
Firm 0.002126502 0.000173439 12.26083386 6.23669E-24
Agro_Emp —0.0086232 0.00302238 —2.85311562 0.0049865
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Info_work, =0.5974 + 0.1476 Stud_popul, +

+0.002 Firm, - 0.008 Agro_Emp,, 2)

where Info work is the share of IT employees in
the total number of employees (%); Stud popul is
the share of students in the population 10 years
ago, %; Firm is the ratio of the small enterprises
to the labour force, per 10 thousand people; Agro_
Emp is the share of people employed in agricul-
ture, %; i is the region; t is the year.

Assessment of the quality of a linear multiple
regression equation using the Fischer criterion
(F-criterion) allows us to recognise the statistical
significance of the equation:

F=228.5;F =2,61(F >F

table. fact table)

3)

We have calculated the student’s t-test to as-
sess the statistical significance of both correlation
and regression coefficients, as well as the confi-
dence intervals of each of the indicators. Table
3 data demonstrates that the actual values of
t-statistics:

t =541;t,=11.01;t =12.26;t,=-2.85 (4)
have shown the statistical significance of regres-
sion model parameters and communication tight-

ness indicator (modulo t > ¢ ,t >t ., t >t

table’> b table’ table’
t,>t

table) °

Conclusions and Policy Implications

The regression model we have built allows us
to conclude the following:

— when the share of students in the population
increases by 1 %, the value of the variable of the
share of IT employees in the total number of em-
ployees increases by 0.15 %;

— increase in the ratio of small enterprises
to the labour force by 1 unit shall increase of the
share of IT employees in the total number of em-
ployees by 0.002 %;

—a 1 % reduction in the share of people em-
ployed in agriculture will lead to an increase in of
the share of IT employees in the total number of
employees by 0.008 %.

Calculations we have made and the regression
model we have built did not allow to refute any of
the research hypotheses put forward. We have con-
firmed the importance of factors described in the
scientific literature for the development of new
sectors and the adaptation of labour markets to the
processes of digitalisation and automation. In the
current socio-economic conditions, the most sig-
nificant factors for the formation and development
of new sectors of Kazakhstan’s economy, as well as
creation of conditions and opportunities for crea-
tive implementation of professionals are as follows:
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— large-scale labour market and a variety of
professions in a major city;

— high concentration of human capital (the
share of employed population with higher educa-
tion, the share of students in population);

— conditions for business development in the
region (ratio of small enterprises to the labour
force).

We have not confirmed the assertion that the
basic factor of IT progress in regions is the de-
veloped information and communication infra-
structure. According to the international com-
pany Website Tool Tester, in 2019, Kazakhstan
would rank 113th out of 207 countries in terms of
Internet speed. The rating assessed three indica-
tors: download speed; changes in Internet speed;
and state spending on Internet development in re-
cent years. Kazakhstan is also experiencing an is-
sue of digital inequality in Internet access between
regions and localities. It is better near the cities of
national significance and regional centres, but re-
mote localities still have no high-quality Internet
access. Thus, we conclude that the information
and communication infrastructure of Kazakhstan
needs further development. Currently, it is not a
key factor in the formation and development of
new sectors, expanding opportunities for digi-
tal entrepreneurship, as well as online and offline
training. This is also confirmed by a weak correla-
tion between the share of IT workers in the total
number of employees and the share of households
with Internet access (0.23).

Also, the innovation potential of the region
(level of business innovation in the regions by
technological innovations) is currently not a sig-
nificant indicator of the intensity of develop-
ment of new economic sectors and the forma-
tion of a regional base of accumulated knowledge
and competencies. This is confirmed by the find-
ings in a number of Kazakh academic sources, in
particular, the low number of R&D employees, a
low share of innovation costs, the lack of demand
for innovations, the lack of high-tech businesses
and the number of patents. The direct depend-
ence of accumulated knowledge and skills at the
regional level on the development of new sectors
and activities has long been proven. Thus, there
is a strong correlation between ICT and the num-
ber of people engaged in R&D at the regional
level. In the United States, concentration of re-
search colleges and students heavily affects em-
ployment in the technology sector. We believe
that the development of innovation and innova-
tion potential in Kazakhstan needs special atten-
tion when forming and implementing state and
regional policies.
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A significant share of agriculture (routine
and manual labour) in the structure of gross re-
gional product does not contribute to the for-
mation and development of new economic sec-
tors in it.

In current conditions, the key direction of de-
velopment of Kazakhstan’s regional labour mar-

kets in the context of the economy digitalisation
is the creation of digital platforms.

In our further research, panel data shall reveal
differences in the functioning and development of
the labour market in Kazakhstan regions and help
formulate theoretical and methodological provi-
sions for the formation of digital platforms.
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